Background: The National Health Insurance Administration of Taiwan has introduced several pay-for-performance programs to improve the quality of healthcare. This study aimed to provide government with evidence-based research findings to help primary care physicians to actively engage in pay-for-performance programs.
Background
Pay for performance (P4P) programs have become an emerging quality improvement movement in healthcare systems worldwide [1, 2] . They aim at rendering payment for healthcare providers according to their valuebased performance [3] . Healthcare facilities and providers are encouraged to observe essential guidelines to provide patients with comprehensive, continuous, and coordinative care through justified incentives for improving both the quality and value of healthcare. The major incentive factor for motivating P4P participation is to help physicians improve health outcome by following clinical guidelines and standard operational procedure [4, 5] . Quite a few P4P programs have been implemented in Taiwan and all over the world in response to the healthcare demands of our increasingly aging global village [6] [7] [8] [9] . In terms of manpower, primary care physicians, especially those specializing in family medicine, form the cornerstone of P4P programs [10, 11] .
Taiwan has launched a universal healthcare coverage plan called "National Health Insurance Plan" since 1995. Starting from 2001, the National Health Insurance Administration (NHIA) has selected several common diseases to be handled under "P4P" design with the hope to enhance healthcare quality and efficiency. Diseases currently covered under P4P programs include: diabetes mellitus, asthma, breast cancer, cervical cancer, hypertension, tuberculosis, chronic hepatitis B and C, schizophrenia, early stage chronic kidney disease, comprehensive maternal care for pregnant women, early treatment for development retardation, chronic kidney disease, chronic obstructive lung disease, and others [12] . Moreover, NHIA also has implemented the Family Practice Integrated Care Project (FPICP) since March 2003 to promote community health care group (CHCG)-based practice in the primary care sector, striving to recruit more primary care practitioners to join force in establishing primary community care networks (PCCNs) island-wide in Taiwan [13] . Above all, NHIA P4P programs intend to provide reasonable incentives such as expense reimbursement to drive healthcare providers to deliver holistic and quality care.
All stakeholders, including health plans, physicians, and patients, would benefit from health plans collaborating on their P4P efforts to maximize physician participation [14] . Foels T et al. also suggest that the success of P4P programs for diabetes care is attributed to the engagement of physicians, actionable reports, office-based education, written action plans, and alignment with internal disease management [15] . Cross DA et al. recommend delivering best care through external learning opportunities, and fostering intrinsic motivation to pursue transformational improvements in chronic disease patient care [16] . Girault A et al. suggest increasing clarity in P4P program rules and awareness among hospital staff potential challenges, as well as incentivizing time-consuming quality care to P4P program efficacy [17] . The numbers of P4P programs primary care physicians' participants in Taiwan are growing but still limited. Therefore, to understand the willingness of family physicians to participate in P4P programs, this study aimed to investigate the following four issues: first, the current status of P4P participation among family physicians in Taiwan; second, the relationship between the characteristics of family physicians and their willingness to participate in P4P programs with a focus on the differences between junior doctors and senior doctors; third, the relationship between family physicians' awareness of P4P programs, their subjective norms, and their P4P participation willingness; and the last, the determining factors affecting family physicians' willingness to participate in P4P programs.
Methods

Study design
The conceptual architecture of this study was modified based on Rosenstock's Health Belief Model after adding the factors of research interest. (Fig. 1) [18] The independent variables included physician demographic data (physician traits), and intermediate factors covered physician's awareness scores on P4P programs, their attitude towards P4P programs, and their subjective norms. The dependent variable or the outcome was "Whether family physicians participate in P4P programs."
The characteristics of participants
The study conducted a survey during the period from September 2017 to December 2017 on TAFM (the Taiwan Association of Family Medicine) board certified family physicians based on age stratified sampling. At the time of this study, there are 5186 Family Medicine board-certified members in TAFM. As this study would like to explore the active members' opinion for practice, 725 members aged over 70 years were excluded. The remaining 4461 certified family physicians were placed in four 10-year age groups from 30 to 70 years, with an equal number of participants in each age group selected by random sampling based on their TAFM certificated numbers so as to ensure sample representativeness. We predicted effective sample size of 250 to 500 following the rule of 5 to 10 times the number of questions in the questionnaire, so we aimed to gather 500-600 participants finally [19, 20] . As the response rate of questionnaire survey is estimated 20~25% for doctors in Taiwan, we draw 2000 physicians for final mailing list [21] . We sent the paper questionnaire by mail and electronic version by Email two times through the assistance of TAFM staffs to increase the response rate. We also provided 250 NTD (8 USD) gift card of convenience store for every responder. The study participants were divided into two groups based on duration of practice since first-year residence. Participants with a duration of practice less than 7 years were regarded as junior doctors, and those over 7 years as senior doctors.
Method
A structured questionnaire was developed, covering items concerning the basic demographics of the study participants, their awareness of and attitudes toward the strengths (benefits) and weaknesses (barriers) of P4P programs, their subjective norms, and P4P participation willingness. The characteristics of surveyee included: age, gender, level of affiliated medical institution, CHCG enrollment, and duration of practice. Ten items of the questionnaire aimed at assessing awareness of P4P programs with a respondent scoring either 0 or 1 point for each item. Study participants scoring 7 points or higher were deemed to have a better understanding of P4P programs using last one quantile as baseline. For measuring attitude, a 5-point Likert-type scale based on the degree of agreement and importance was used for understanding the opinions of the study participants about the strengths/benefits and weaknesses/barriers of P4P programs. A higher score, defined as 18 points or over in a total of 30 points, indicated a more positive attitude toward P4P programs assuming the last one quantile as baseline. The subjective norms of the surveyed family physicians, that is, the people, places, events, or other factors that might affect P4P participation, were also measured by a 5-point Likert-type scale whose total score read 20 points, and a score reaching or exceeding 12 points was regarded as relatively higher subjective norms assuming the last one quantile as baseline.. With respect to the measurement of P4P participation willingness, another 5-point Likert-type scale was used to examine positive as well as negative affecting factors with 4 or 5 points defined as a higher score indicating greater willingness providing the last one quantile as baseline.
Five experts were invited to assess the validity of the questionnaire content, paying special attention to whether the content was relevant and the text clear. In terms of surface validity, the questionnaire was pretested by 10 resident medical doctors to facilitate correction of the textual language and safeguard its clarity. We performed the reliability and validity testing for the questionnaire. The overall content validity index was 0.98 regarding importance as well as adequacy. The confirmatory factor analysis of the eight-factor model without cross-loadings shows that the Cronbach's alpha estimates for the composite measures range from 0.71 to 0.86, indicating acceptable internal consistency. The values of the composite reliability for the composite measures range from 0.69 to 0.86. For the convergent validity, the estimates of the factor loadings of the single-item measures into the composites are all significant at p < 0.0001. The correlations among the eight composites range from − 0.45 to 0.86.
The study was approved by the Institutional Review Board of Clinical Ethics at National Taiwan University Hospital (NO. 201702014RIND) and funded by grants from the Ministry of Scientific Technology, Taiwan (MOST 106-2314-B-002 -110) and the TAFM.
Statistical analysis
Univariate analysis was used to calculate the frequency for each item, including demographics, awareness, attitudes, subjective norms, and willingness. The differences between the two groups of P4P-participating and nonparticipating family physicians were examined by t test for continuous variables, such as age, knowledge, and subjective norms. Chi-square test was performed to compare categorical variables, including, gender, level of affiliated medical institution, CHCG participation, and subjective norms, etc. Logistic regression analysis was conducted to assess the above variables' effects on P4P participation willingness. We analyzed the data using SAS/STAT® software and SPSS 20 software for statistics. Statistical significance was set a p-value < 0.05.
Results
Of the 2000 sampled family physicians, 543 completed the questionnaire, resulting in a response rate of 27.2%. The mean age of the respondents was 48.1 ± 12.6 years old. 49.0% of them had joined at least one P4P program, and the top three higher P4P programs participation are diabetes (34.4%), early stage CKD (30.0%), as well as asthma (12.5%). 67.7% were primary health care providers in community settings, and 78.3% worked in Table 1) . Table 2 shows the awareness of and attitude toward P4P programs between participants and non-participants. The P4P participation rate of the surveyed family physicians marked with a higher awareness score was higher than that of those reporting a lower awareness score (54.4% vs. 33.8%; p < 0.001). Regarding attitude towards P4P programs, for strengths and benefits, the surveyee showing higher scores in either agreement or importance were more likely to participate in P4P programs. (52.1% vs. 31.3, and 53.2% vs. 24.4%). For weaknesses and barriers, those reporting lower scores in agreement and importance were more likely to participate in P4P programs. (62.6% vs. 45.1 and 58.6% vs. 49.4%; p < 0.01).
In terms of subjective norms that might affect P4P participation decision, NHIA (79.0%), peers/colleagues (67.4%), public health bureaus (61.1%) and senior doctors (56.4%) appeared to be the top four affecting factors. (Table 3 ) Regarding the surveyee' perceptions about P4P programs that might affect their participation willingness, more than half of them who agreed on issues like the benefits of P4P programs in promoting healthcare quality and reducing NHI expenditure showed greater willingness to participate in the P4P programs. As for perceptions that might dampen participation willingness, P4P-participating respondents outnumbered their non-participating counterparts in registering disagreement on the following items: "It is not easy for P4P programs to demonstrate the healthcare quality they claims to improve," (28.4% vs. 14.2%) "Participation in P4P programs involves steep financial risk," (29.2% vs. 16.7%), "It is not an easy task understanding P4P programs," (13.9% vs. 5.8%) and "Current reward incentives and quality and other related indicators are not satisfying enough to induce my P4P participation willingness" (19.3% vs. 9.5%; (p < 0.01). ( Table 4) .
As shown in Table 5 , over 80% of the surveyed family physicians agreed on all of the four suggested measures for increasing P4P participation willingness, including hosting training programs to facilitate better understanding about P4P programs, developing a more transparent formula for assessing financial risk, providing adequate budget to improve healthcare quality, and drafting a reasonable profit-sharing plan to expedite collaboration between different levels of medical institutions (p < 0.01).
Results of univariate logistic regression analysis indicated that the surveyed family physicians marked with a better understanding about P4P programs, higher subjective norms, a more positive attitude toward P4P programs, and FPICP participation were respectively 2.65 times (95%C.I.:1.72~4.09), 2.60 times (95%C.I.:1.44~4.68), 2.37 
Discussion
To the best of our knowledge, this study is the first one aiming to understand the current status of P4P participation among family physicians in Taiwan. It provides public health government with evidence-based research findings to help primary care physicians to actively engage in P4P programs. The main results identified the following major affecting factors for family physicians to join the P4P programs: better awareness and understanding of P4P programs, currently FPICP participants, and a less negative attitude toward P4P programs. Consistent with previously reported results, our study indicates that better awareness of P4P programs is associated with greater willingness to participate in P4P programs [11, 22] . However, the P4P programs participation rate is still low(< 35%) from the result of this study. Fisher ES found that the major weaknesses and barriers lie in the modest magnitude of incentives from resistance or indifference among physicians and the actual realization of quality improvement [23] . Our study indicates that neither age nor duration of practice are significant factors affecting P4P participation willingness, but the surveyed family physicians showing a more positive attitude toward P4P programs through recognition of more benefits and less barriers are more willing to participate in P4P programs. It is worth noting that more than three-fourths of the surveyee still disclose a low understanding about P4P programs. As the main workforce of P4P programs comes from primary care physicians, the results of our study can persuade the government health authorities to promote better understanding of P4P programs among family physicians. Table 3 points out that the surveyee likely to be affected by NHIA and public health bureaus but unlikely to be affected by their families seemed more inclined to participate in P4P programs. They seem to concern more about issues related to payment, governance, and [11] . Nevertheless, issues concerning physicians' decreased clinical autonomy and loss of professionalism need to be addressed with considerable care and sensitivity while implementing P4P programs [24] [25] [26] . A systematic review conducted by Mendelson et al. in 2017 emphasized that value-based payments are likely to improve quality of care and reduce costs [27] . In other words, we need more evidence-based studies on the long term outcome of P4P programs to convince primary care physicians to participate in P4P programs for quality improvement in healthcare. Using diabetic care as an example, in Taiwan, most related studies show that diabetes P4P programs result in favorable outcome in process (examining HbA1C, LDL), patient outcome (decreasing mortality, nephropathy, and cost-effectiveness analyses) [28] [29] [30] [31] . The other limitations of P4P initiatives for physicians in designing and implementing P4P programs include cost consideration, standardized reward systems, rewards allocation among team members, and barriers to organizational changes aiming at influencing the behaviors of individual physicians [32, 33] . Above all, the importance of effective and efficient delivery of accurate information to primary care physicians cannot be overemphasized as it certainly helps enhance their willingness to participate in P4P programs. The payment system needs to be revamped in a way that render physicians more willing to invest in the value-based payment model for quality healthcare. And less administrative procedures and paperwork should be taken a priority for lowering the barrier against P4P participation among family physicians [8, 34] . As to limitations of this study, in spite of our effort to ensure sample representativeness by doing our best to perform systemic age-stratified random sampling, our cross-sectional questionnaire survey relies mainly on the NHIA data of family physicians. Moreover, due to our exclusive focus on family physicians, the findings of the study may not be applicable to physicians of other medical specialties. Further studies are needed to explore whether primary care physicians of other specialties demonstrate similar attitudes and concerns related to P4P participation. It should also be noted that, because of limited time, our study did not incorporate all the constructs from providers' perspectives, such as clinical relevance, cooperation, unintended consequences, control, financial salience, and impact [35] .
Conclusions
Our finding suggests that P4P program design, and the experience of P4P participants are key issues demanding careful consideration in facilitating sustainable development of P4P programs. To better motivate family physicians into P4P participation, this study recommends increasing physicians' awareness and understanding of P4P programs, providing technical and educational support, reducing administrative burden, forging a cooperative relationship with other medical facilities or healthcare providers, developing more accurate quality measures, and minimizing unintended consequences. 
